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制备的 Fe3O4 分级结构 大反射损失值达到 25 dB，其中 5-10 GHz 频率范围内的
反射损失超过 10 dB。在此基础上，制备了掺杂型尖晶石铁氧体，发现容易制得
且形貌较好、性能优良的只有 ZnFe2O4、CoFe2O4，反射损失 大值分别为 10、
11 dB，Zn2+取代和 Co2+取代的尖晶石型铁氧体 大反射损失值的位置有明显不
同，表明可以通过控制不同的离子取代来控制吸收峰的位置。 
通过考察枝晶状、片状、锥状等非 c 轴生长的氧化锌纳米结构材料的吸波性
能，发现片状 ZnO 吸波性能优于其他形貌。并且通过熔盐法制备了掺杂型 ZnO
枝晶，发现在前驱物中加入铁盐时，产物可较好的保持枝晶形状，且吸波性能有
明显提高。在 ZnO 纳米片与 Fe3O4 混合物中加入 Ag 纳米片，发现混合了组装
Ag 片后吸波能力增强。并且发现粒径较大的 Fe3O4 磁损耗较大，吸波性能比粒
径很小的 Fe3O4 得多。 
通过简单的液相化学法， (1) 合成了片状结构的 NiCo2O4/Co3O4 、
AgCoO2/Co3O4 复合材料，它们具有特殊的反铁磁性，NiCo2O4/Co3O4 在厚度 1.34 
mm 时，就可以达到峰值 14 dB；AgCoO2/Co3O4 厚度在 2 mm 以下时，在 10～16 
GHz 的频段内反射损失值都大于 20 dB，并且在厚度为 1.88 mm 时，达到峰值 70 
dB。无论覆盖的频段范围还是达到的吸收值，大大优于目前已见文献报道的吸
波材料，吸波性能非常优异。(2) 合成了 1D～3D 氢氧化钴及其衍生的系列氧化
物，同时发展了一种简便的表面包覆炭层的方法，首次制备出了片状/三维自组














dB，花状 CoO/C/Co 在厚度 2.5 mm 以下时，在 8～18 GHz 频段范围内即可达到












































Microwave absorbing materials are widely used in the military field and have 
become the key of the stealth technology research. Moreover, the threaten of 
electromagnetic radiation is becoming increasingly serious with the development of 
the electronics industry. The use of absorbing materials is an effective method to solve 
the electromagnetic pollution, which has become the fourth pollution following air, 
water and noise pollution. Therefore, it would have great significance to study the 
absorbing materials. An ideal electromagnetic wave absorbent is expected to possess 
the following properties: strong absorption, wide bandwidth , thin coating thickness 
and light mass. In order to meet these requirements, the preparation of absorbing 
materials with nanostructured component is becoming the hot spot in this field. 
The solvothermal method was used to synthesize spherical Fe3O4 hierarchical 
structure. Different size of self-assembled nanoparticles could be varied via adjusting 
the proportion of solvent. The structure, size, morphology have significant impact on 
their magnetic, microwave absorption properties. Electromagnetic and resulting 
microwave absorption properties showed that the maximum magnitudes is 25 dB and 
reach 10 dB in 5-10 GHz. On this basis, we synthesized doped spinel ferrites, and 
found that the location of absorption peaks could be tuned by doping different ions.  
ZnO nano-structures with different morphologies (dendritric, flake, and pyramid) 
have been synthesized in strongly polar conditions such as molten salt and ionic 
liquids. The electromagnetic parameters and microwave absorption properties of the 
products with different morphologies have been investigated in detail. The results 
indicated that ZnO flakes have better microwave absorption performances than the 
other samples. After combining magnetic materials, the microwave absorption 
performances of  ZnO increased remarkably. 
Via a facil liquid chemical method, we successfully synthesized 1D-3D 
sheet/flowerlike ferromagnetic dielectric nanocomposites for the first time. Their 
bandwidth and the RL value are much better than that reported in the literature. 














obtained in the frequency range of 10-16 GHz for absorber thickness below 2 mm as 
to AgCoO2/Co3O4. An optimal reflection loss of 70 dB is reached for an absorber 
thickness of 1.88 mm. The CoO/C/Co nanocomposites are ferromagnetic at room 
temperature. They exhibit excellent absorption performance. The reflection loss is up 
to 55 dB for CoO/C/Co flakes. The flowerlike CoO/C/Co’s reflection loss exceeding 











































点，雷达隐身技术的核心是降低目标的雷达散射截面积 RCS ( Radar 
Cross-Section )，即飞机对雷达波的有效反射面积，使反射雷达波弱到对方无法
辨别的地步。例如美国的 B-52 轰炸机的 RCS 大于 100 m2，很容易被雷达发现，
而与其同类的采用了隐身技术的轰炸机 B-2 的 RCS 约为 0.01 m2，一般雷达很难





了大量的探索工作。1991 年在海湾战争中，美国 F117 隐形飞机的成功使用，使
世界各国加大了对吸波材料研究的力度[3]。几十年来，雷达吸波材料己越来越多










































干扰特别委员会(CISPR)也制定了 CISPR 国际标准。世界卫生组织 1996 年设立
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